The purpose. To determine the level of manifestation and connection of productivity, height of plants and resistance to lodging of winter barley in central Forest-steppe of Ukraine. To select grades with optimum ratio of the named parameters. Methods. Field -standard for selection of eared cultures, statistical -dispersive, variation, correlation and graphic analyses with the use of programs Excel 2010 and Statistica 6.0. Results. On the basis of long-term researches (2012 -2016) of 29 genotypes of winter barley they fixed positive connection of productivity and resistance to lodging (r=0,5880) and negative between latter and height of plants (r= -0,6697), and also absence of correlation (r= -0,1044) between productivity and height of plants. Grades are selected which considerably exceed the national standard on productivity and combine it with the increased resistance to lodging -Cartel, Paladin Mironovskiy, Atlant Mironovskiy. Conclusions. The opportunity of combination selection by increased and more stable level of manifestation of productivity of winter barley winter is proved at simultaneous decrease in height of plants and improvement of resistance to lodging. New grades with the best combination of the studied attributes which should be introduced in production in Forest-steppe are selected. They also may be used as valuable genetic source for creation of new initial stock.
European varieties: Salamandra, Cartel, Nektaria (France); Wintmalt, Maskara (Germany). The genotypes studied also differ in systematic characters (multi-row and two-rowed (Atlant, Salamandra, Nektaria, Wintmalt, Maskara), growth habit (typically winter and alternative (Odeskyi 165, Rosava, Taman, Osnova, Kovcheh, Seim, Tutankhamon, Zuben)), cropping season duration, plant height, etc.
Research results. Weather conditions of cropping seasons of winter barley in 2011-2016 were characterized by significant deviations of hydrothermal indices from the average annual ones, which allowed to comprehensively assess the level of expression and variation of traits ( Fig. 1, 2) .
The level of yield in these years significantly varied, as evidenced by the data presented in Fig. 3 and in the Table 1 . Its highest value on average in the experiment was noted in 2015 -6.38 t/ha, the least in 2014 and 2013 -4.44 and 4.53 t/ha respectively. On average, for the last five years, the varieties Cartel and Paladin Myronivskyi have significantly exceeded the others. In addition the variety Atlant Myronivskyi also significantly exceeded the national standard variety Zherar. These genotypes were characterized with more stable level of yield as higher in comparison with others the minimum value (min) of yield indicated. During the years of research, plant lodging was observed annually. Its highest degree was noted in 2016 and 2014 when the average score for the experiment was 3.45 and 4.66 respectively; the lowest degree 7.52 was noted in 2012. In 2013, this value was 6.79, in 2015 -5.24. For lodging resistance it should be noted tworowed varieties Salamandra, Wintmalt, Maskara, Nektaria, Atlant Myronivskyi and multi-row ones Cartel, Paladin Myronivskyi. The variety Cartel is particularly distinguished having both the highest resistance score (8.8) on average over the years of research and the least its variation (V = 5.1%). 0.22 Note: here and below X, min, max respectively -average, minimum and maximum value of the trait; V -coefficient of variation, %.
Expression level and variation of yield
The matrix of mean values and intercorrelations between the three traits for 2012-2016 in the varieties studied is shown in Fig. 4 . Statistical analysis showed no correlation between crop yield and plant height (r = -0.1044; p = 0.5898). In addition, positive correlation was found between crop yield and lodging resistance (r = 0.5880; p = 0.0008), as well as negative correlation between lodging tolerance and plant height (r = -0.6697; p = 0.00007). For this set of winter barley varieties, the varieties with an average (X) level of plant height over the years up to 90 cm and maximum (max) up to 100 cm are the most resistant to lodging. As the plant height is increased when comparing with the above, lodging resistance noticeably decreases. At the same time, a significant decrease in plant height as compared to the optimal parameters established is also undesirable, as it may be associated with a decrease in yield and adaptability [11] . In turn, it should be noted that for multi-row varieties even in the limits mentioned above genotypes are presented which differ significantly in their lodging resistance. As an example these are the variety Cartel with plant height of 90 cm and lodging resistance 8.8.; Oneha, respectively -89 cm, 5.6; Rytsar -90 cm, 4.0. This is due to the fact that in addition to plant height the lodging resistance is also determined by the number of some anatomical and morphological features [12] [13] . A special publication will be devoted to detailed review of the level of manifestation and the ratio of the features.
Conclusions
Under environments of the Forest-Steppe of Ukraine, based on the experimental research and mathematical-statistical analysis conducted it has been proved the necessity and possibility of combining high yielding level with the simultaneous gradual decrease of plant height and increase of lodging resistance in novel new winter barley varieties.
